Abstract-Today, Internet of Things technology is preferred compared to manual systems. With the rapid increases in the number of users of Internet over the past decade, this situation has made Internet a part and way of life. Internet of Things, IoT is the latest and emerging internet technology. Internet of Things is known as a growing network of everyday activities from industrial machine to consumer's goods that can share information and complete tasks while everyone is busy with other activities. Electrical appliances control by using IoT technology is a system that uses computers or mobile devices to control basic home functions and automatic features. It is meant to save the electric power and human energy to control electrical appliances operations. Electrical appliances control system by using IoT systems differs from other systems by allowing users to operate the systems from anywhere around the world through internet connection. In this paper, the project uses Blynk application that employs the integration of cloud networking and wireless communication by providing the user with remote control of various electrical appliances such as lights, fans, and air conditioner in the house.
INTRODUCTION
The wireless system has become one of the widely used in human daily life. By using this advanced wireless systems, it can be easily to control the electrical appliances switch. Wireless system offers many features and applications. However many applications are only for communication purposes. Due to the popularity of wireless systems and features that offer, these communication gadgets can be utilized as a part of the control systems [1] .
One way to use this technology is by developing the wireless system applications for building to control the electrical appliances. Many electrical appliances in the building can be integrated to the wireless system by using mobile phones [2] .
In this era, building control systems are recently implemented in many places. One of the reasons that current technology can go further because it will provide comfort feelings especially when working or living in the own house that equipped with advanced technologies. The Internet of Things (IoT) can be described as the main technology that involving smart-phones, Internet TVs and sensors that integrated to the Internet. These devices are wisely connected together where it enable new forms of communication between objects and people. For example, people can start switching their appliances anywhere they like [3] .
Control systems is define as Automation or automatic control where it use various control systems for operating equipment such as machinery, switching on telephone networks, temperature control and other applications with minimal or reduced human presence. Some processes may have been completely automated but some of it just partial automated. The installation in commercial buildings does not only increase their functionality, but also allow centralized control of heating, ventilation, air condition and lighting. Hence, they contribute to an overall cost reduction and also to energy saving which is certainly a main issue today [4] . 20 years ago, most of the systems were established based on wired network. For example telephone network which used category 5 unshielded twisted pair (UTP). Nevertheless, wired networks provide users with plenty of security and the ability to move lots of data very quickly. Moreover, wired networks are also typically faster than wireless networks, as they can be very affordable. But that statement can be supported during analogue technologies then compared to nowadays. Previously, the implementation of wired automation system does not made a problem as long as the system is planned well and installed during the first phase of construction in the building. But, if the system being installed after the construction is completed, the buildings that should be built with automation systems will require higher cost since additional cable is necessary. Furthermore, in order to reduce the cost that needed, wireless systems is the best solution [5] . Wireless technologies have reached their finding. Wireless based systems, used in every day and everywhere. Nowadays, many corresponding researches of wireless automation standards have been done, although such knowledge would provide valuable information to everyone that is looking for the most suitable system for given requirements [6] .
In addition, electrical appliances control systems refer to the use of computer and information technology to home or building appliances [7] . In other words, the internet of things (IoT) is one of the systems that can control devices and connect it with the internet technologies. IoT Systems have range from simple remote control of lighting to computer based networks with varying degrees of automation [8] . Electrical control system is approached for reasons of ease, security and energy efficiency [9] . Electrical control system can also provide a remote interface to appliances or the automation system itself, via telephone line, wireless transmission or the internet, to provide control and monitoring via a smartphone or web browser [10] . Microcontrollers are used as parts of control systems in electronics and electrical appliances these days [11] . Considering these factors this paper proposed to implement the wireless system applications in building for controling the electrical appliances. This paper is focusing on the design and development of the electrical appliances control system by using iOS. The features that involve such as fan, air-conditioning and lighting.
II. LITERATURE REVIEW
The first journal entitle 'Smart Home-Control and Monitoring System Using Smart Phone' that was written by Rajeev Piyare and Seong Ro Lee from Department of Information Electronics Engineering, Mokpo National University. They wrote about a low cost home control system using an embedded micro-web server, with IP connectivity for accessing and controlling devices and appliances remotely using Android based such as Smart phone app. Both of the experts implemented the Internet of Things to the smartphone or devices that can access the network and communicate with each other. The proposed system does not require a dedicated server with respect to similar systems to monitor and control the home appliances with more than just the switching function. Both of the researcher also wrote that when a Wi-Fi connection is not available, mobile cellular networks such as 3G or 4G can also be used to access the systems [12] .
The second journal entitled 'Bluetooth Remote Home Automation System Using Android Application' research by M.H Leong from Universiti Teknikal Malaysia Melaka, Malaysia. It is written about the overall design of Home Automation System (HAS) with low cost and wireless control. This system is design to assist and provide support in order to fulfil the needs of elderly and disabled in home. The main control system implements wireless Bluetooth technology which is to provide remote access from PC/Laptop or smart phone. The design remains the existing electrical switches and provides more safety control over electrical appliances switches. The switches status is synchronized in all control system whereby every user interface indicates the real time existing switches status. The system intended to control electrical appliances and devices in house with relatively low cost design, user friendly interface and ease of installation [5] .
Next journal entitled 'Internet Based Home Automation' research by Kumar Manu from Moradabad Institute of Technology, Moradabad, India. It is written about the use of Arduino Uno with the help of relay. In this project the used of Ethernet shield in order to provide interface between user and the network. The researcher stated that Arduino is not a standalone device but a platform which includes Arduino board and IDE development environment. The project offers users an easy & effective of controlling various home appliances from a remote location for example without physically being present at home Powerful microcontrollers are used as parts of most home and office appliances [13] .
Then, journal entitle 'Home Automation Systems -A study' research Satish Palaniappan and Naveen Hariharan from College of Engineering, Anna University, Chennal, India. They write about a study of Home Automation by using various of method such as GSM, Bluetooth, Raspberry Pi and Zigbee. The purpose of this journal is to survey and compared all of the systems and look at their various feature and disadvantages. The comparison state are in details for example they providing the circuit and graph for each of the method [14] .
Finally, journal entitle 'Energy Efficient Smart Home Automation System' by Abhay Kumar and Neha Tiwari from Suresh Gyan Vihar University, Jipur , Rajasthan . They wrote about a smart home which can avoid the wastage of electric when people forget to switch off their home appliances. Their smart home project consists of three parts which are network, controlling device and home automation. The voltage uses of certain electric appliances is being control by server PC and programming inside 16F877A PIC [15] .
III. PROPOSED METHOD
Electrical control systems architecture and specifications depend on the type of hardware and software used. Figure 1 shows the block diagram of the project that contains of Wifi, Smartphone, Arduino circuit, relay and lighting circuit. The block diagram above shows the electrical systems that are controlled with IOT system by using wireless network. The input as in the block diagram shows the smart devices for example laptop and smartphone. The devices are connected to the router in the house or using its own data connection (3G or 4G) network. Next, human will send information to switch ON the appliances in their home or building through router and router will send the information to the Arduino. After that, Arduino will analyse the data with helping of wifi serial transceiver module (ESP8266) to communicate with the relay circuits. Then, after the relay circuit received the data on which switch going to be ON, the data will send to the appliances. The important thing to be highlight is the home appliance was connected wired with the relay circuit. Hence, the relay itself will communicate with the Arduino and the ESP 8266 module. The process is shown in Figure 2 .
Figure 2: Control systems processes
In this paper Espresso Lite v2.0 is used as the main component. As a C program has been coded into Arduino software, it will determine what types of electrical appliances that can be controlled. Web-server is running on Espresso Lite v2.0 using the wifi module ESP8266. This wifi module has capability to be used both either as a client or a server. Next, the communication between electrical appliances systems for example light or fan to the Espresso Lite v2.0 is started. Since Arduino serial module already supports a TCP/IP stack, so it focuses on implementing software to connect it to the remote users. During the configuration stage, the wifi module establishes connection with Local Area Network (LAN) using a static IP address. To optimize the process of connection, the static IP address that is used rather than acquiring an IP via Dynamic Host Configuration Protocol (DHCP). By doing so, the control systems that connected with Wi-Fi serial module can be control either using web based or application in smart phone.
Arduino is an open-source that used for building electronics projects. Besides that, the pins in Espresso Lite 2.0 are the places where the connection wires to construct a circuit with breadboard and some wires. Arduino consists of both physical programmable circuit board that certainly might be assumed as microcontroller or IDE (Integrated Development Environment) that runs on computer. Additionally, the Arduino uses a simplified version of C makes it easier to learn to program and Bracket software that use to program the C language into the Arduino. Figure 3 shows tha flow chart of the systems. Figure 4 and Figure are the software development and command that will control the relay and act as a switch. To make sure Espresso lite 2.0 always connect with wifi the coding will set with (char ssid and char password) of modem. For connectivity of blynk apps with espresso the project will set with (char auth) token, so from that it will be always connected. In the Figure 6 , the widget can be selected for switching ON/OFF and it should be set with the port number for example GP1, GP3, GP4. Port number should be same with the port in the coding at arduino. From that it will send and read command that have been set. At the first time, it will follow the relay either in normally open or normally closed. All of it can be known from the widget that has been set in blynk apps. In the Figure 7 and Figure 8 , the widget for switching that already placed in the application. The blynk apps can be easily downloaded in appstore apps for ios version. It will be shown the same layout and design in the green icon. The function of this switch is only to control the electric instruments that already set either to ON or OFF states. This paper proposed the complete design and development of electrical appliances control systems by using iOS apps. It considered successfully because all electrical appliances can be controlled by using smartphone. Although the function is limited by three appliances, it can be further improved with many appliances in future.
